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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical component attaching 
structure capable of easily replacing optical components constituted of an 
optical modulator (liquid crystal panel) and a prism. 

SOLUTION: The optical components constituted of the liquid crystal panel 
441 B and the cross-dichroic prism 45 which are integrated into one body 
are fixed while hanging the components from the bottom side of an 
attaching member 447, and the attaching member 447 is freely 
attachably/detachably attached to the upper attaching part 473 of a lower 
light guide 471. Then, it is unnecessary to unscrew and insert a screw 
driver into the lower light guide 471 again in the case of replacing the 
optical components together with the attaching member 447. The trouble is 
eliminated that other optical components in the light guide are damaged by 
the driver, and the replacing work can be easily performed from upperward. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The light modulation equipment which modulates colored light according to image information, and the prism 
which compounds the colored light modulated with light modulation equipment the optic prepared in one It is the 
mounting structure of the optic for attaching in the mounting section of a case through a mounting member. Said 
mounting member Mounting structure of the optic characterized by being attached in the mounting section of said case 
rather than said optic to said case in the location of the near side of a path of insertion said whole optic while it is 
removable. 

[Claim 2] In the mounting structure of an optic according to claim 1 said light modulation equipment While being fixed 
to the side face of said prism through the plate for immobilization, the clearance for a cooling air negotiation is formed 
between light modulation equipment and the plate for immobilization. Said mounting member The side in which it is 
fixed to the end face of said prism which intersects perpendicularly with said side face, and said mounting member of 
said plate for immobilization is prepared the verge of an opposite hand Mounting structure of the optic characterized by 
being arranged along the periphery of opening for a cooling air negotiation which extended so that the inner surface of 
said case might be approached, and was established in the case concerned. 

[Claim 3] In the mounting structure of an optic according to claim 1 or 2 the mounting section of said case It is prepared 
in two or more boss sections formed in the case concerned, respectively. In the boss section by the side of the projection 
lens for image projection, among these boss sections Mounting structure of the optic characterized by forming the head 
section for fixing the projection lens concerned in one, and forming the maintenance piece for holding an optic other 
than said optic in other boss sections in one. 

[Claim 4] It is the mounting structure of the optic characterized by for the edge by the side of the optical incidence of 
said projection lens penetrating said head section, projecting in said optic side in the mounting structure of an optic 
according to claim 3, and locating in the both sides of the direction of a path of a projection lens the mounting section of 
the boss section made into said head section and one, and being prepared in the near side of said path of insertion rather 
than the medial axis of a projection lens. 

[Claim 5] Two or more light modulation equipments which modulate two or more colored light for every colored light 
according to image information, The prism which compounds the colored light modulated with each light modulation 
equipment, and the projection optical system which carries out amplification projection of the colored light compounded 
by this prism, and forms a projection image, The projector which is a projector equipped with the case for attaching the 
optic which consists of said light modulation equipment and prism, and is characterized by having the mounting 
structure of said optic according to claim 1 to 4. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mounting structure of the optic for attaching in the mounting 
section of a case the optic with which the light modulation equipment which modulates colored light according to image 
information, and the prism which compounds the colored light modulated with light modulation equipment were formed 
in one through a mounting member, and the projector which adopted this mounting structure. 
[0002] 

[Background of the Invention] While a dichroic mirror separates into the colored light of three colors of RGB 
conventionally the flux of light by which outgoing radiation was carried out from the light source, according to image 
information, it becomes irregular for every colored light with the liquid crystal panel of three sheets, the flux of light 
after a modulation is compounded with a cross dichroic prism, and the so-called projector of the 3 plate type which 
carries out amplification projection of the color picture through a projection lens is known. 

[0003] In such a projector, in order to obtain a clearer projection image, it is necessary to prevent generating of the pixel 
gap between each liquid crystal panel, and a gap of the distance from a projection lens, and the three-dimensions 
location to the cross dichroic prism of each liquid crystal panel must be adjusted to high degree of accuracy in the time 
of manufacture of a projector. For this reason, we decided to treat conventionally the liquid crystal panel of three sheets 
and cross dichroic prism by which positioning was carried out to high degree of accuracy as an optic of one, and this 
optic of one was attached in the light guide which is a case. 

[0004] As mounting structure in this case, the flat-surface cross-joint-like mounting member is beforehand attached in 
the underside of a cross dichroic prism by adhesion etc., and the structure, i.e., the structure which mounts the whole 
optic on the base in a case through this mounting member, of attaching this mounting member in the base of a light 
guide by a screw stop etc. was adopted. 

[0005] By the way, it exchanges for the new optic with which drag-in and a light guide to said whole optic was sampled 
to works etc. the whole projector in the projector which exchange of a liquid crystal panel was needed when 
nonconformity arose in a liquid crystal panel for the severe activity which exceeds a limit in the projector shipped and 
sold as a product, and some reasons, and was adjusted as mentioned above, and positioning of the each liquid crystal 
panel and cross dichroic prism of each other was carried out. 
[0006] 

[Problem(s) to be Solved by the Invention] However, although an optic is sampled, since it was necessary to loosen and 
remove with a driver etc. the screw screwed in the base of a light guide from a light guide, there is a possibility of 
contacting the driver inserted into the bottom side to other optics, such as a lens in a light guide, exchange had to be 
performed sufficiently carefully, and it had taken time and effort. 

[0007] Moreover, the mounting member of the shape of a cross joint fixed to the underside of a cross dichroic prism has 
a possibility of also contacting the extension part of this mounting member to other optics in case an optic is sampled, 
since the screwing part of a screw has extended on the outside of an optic, in plane view, and this worsens the 
workability at the time of exchange further. 

[0008] The object of this invention is to offer the mounting structure and the projector of an optic which can make easy 

exchange of the optic which consists of light modulation equipment and prism. 

[0009] 

[Means for Solving the Problem] The light modulation equipment with which the mounting structure of the optic of this 
invention modulates colored light according to image information, The prism which compounds the colored light 
modulated with light modulation equipment the optic prepared in one It is the mounting structure of the optic for 
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attaching in the mounting section of aTase through a mounting member. Said ^ftnting member Said whole optic, to 
said case, while it is removable, it is characterized by being attached in the mounting section of said case rather than 
said optic in the location of the near side of a path of insertion. 

[0010] The mounting member for attaching the optic which consists of light modulation equipment and prism in such 
this invention Since it is attached in the mounting section in the location near [ optic ] the near side of a path of insertion 
(seeing from the operator at the time of exchange near side), i.e., the front face of a case For example, although a screw 
is removed in the case where the screw stop of the mounting member is carried out, tools, such as a driver, are inserted 
to the interior of a case, there is no need in it, and there is no possibility that a tool may contact other optics in a case. 
Moreover, since a mounting member will be prepared in the near side of an optic, in case an optic is extracted from the 
inside of a case, a possibility of contacting other optics in a case does not have a mounting member, either. Therefore, 
the exchange comes to be performed easily and the object of this invention is attained because neither a tool nor a 
mounting member interferes with other optics during an activity. 

[001 1] With the mounting structure of the optic of this invention, said light modulation equipment While being fixed to 
the side face of said prism through the plate for immobilization, the clearance for a cooling air negotiation is formed 
between light modulation equipment and the plate for immobilization. Said mounting member As for the side in which 
it is fixed to the end face of said prism which intersects perpendicularly with said side face, and said mounting member 
of said plate for immobilization is prepared, it is desirable to be arranged along the periphery of opening for a cooling 
air negotiation which the verge of an opposite hand extended so that the inner surface of said case might be approached, 
and was established in the case concerned. The verge of the plate for immobilization extends along with opening for a 
cooling air negotiation, with such a configuration, since contiguity arrangement is carried out, the cooling air which 
passes along opening is guided at the extension part of the plate for immobilization, and it comes to pass through the 
clearance between light modulation equipment and the plate for immobilization, and it is light modulation equipment, 
especially the cooling effectiveness by the side of an optical outgoing radiation side improves. 
[0012] It is desirable to be prepared in two or more boss sections by which the mounting section of said case was 
formed in the case concerned with the mounting structure of the optic of this invention, respectively, to form the head 
section for fixing the projection lens concerned to the boss section by the side of the projection lens for image projection 
among these boss sections in one, and to form the maintenance piece for holding an optic other than said optic in other 
boss sections in one. The head section for a projection lens to fix a projection lens, since weight is large compared with 
other optics becomes heavy-gage on reinforcement. And when forming such the head section in a case, the 
miniaturization of a case is checked by having a heavy-gage part. Moreover, predetermined reinforcement is required as 
not deforming easily at the time of mounting of an optic (it being another), or not being damaged, it becomes heavy- 
gage depending on the case, and the maintenance piece holding another optic in a case also checks the miniaturization 
of a case. On the other hand, since such the head section and a maintenance piece are formed in the boss section and one 
and are reinforced with this invention, even if it does not form extremely heavy-gage, sufficient reinforcement comes to 
be secured and the miniaturization of a case is promoted by it. 

[0013] As for the mounting section of the boss section which the edge by the side of the optical incidence of said 
projection lens penetrated said head section, projected in said optic side with the mounting structure of the optic of this 
invention, and was made into said head section and one, it is desirable for it to be located in the both sides of the 
direction of a path of a projection lens, and to be prepared in the near side of said path of insertion rather than the medial 
axis of a projection lens. Since the mounting member attached in the mounting section and the edge of the projection 
lens which projected from the head section do not interfere with such a configuration, it is possible to enlarge a 
mounting member, to be able to enlarge the reinforcement and to raise the support reinforcement of an optic. Moreover, 
since a projection lens and prism approach more by making the edge of a projection lens project from the head section, 
if resolution is the same, a projection image will become brighter, and if it is the same brightness as objection, resolution 
will improve. Moreover, it is also possible to shorten projection distance more. 

[0014] Two or more light modulation equipments with which the projector of this invention, on the other hand, 
modulates two or more colored light for every colored light according to image information, The prism which 
compounds the colored light modulated with each light modulation equipment, and the projection optical system which 
carries out amplification projection of the colored light compounded by this prism, and forms a projection image, It is 
the projector equipped with the case for attaching the optic which consists of said light modulation equipment and 
prism, and is characterized by having the mounting structure of one of the optics explained above. As mentioned above, 
in attaining the object of this invention by having the mounting structure of the above-mentioned optic according to 
such this invention, other above-mentioned operation effectiveness is similarly done so. 
[0015] 
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[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention^rexplained based on a drawing. 
The [main configurations of 1 . projector] The whole perspective view, dr awin g 3 , or drawing 5 as which the whole 
perspective view which looked at the projector 1 which drawing 1 requires for this operation gestalt from the upper part, 
and drawing 2 regarded the projector 1 from the lower part is the perspective view showing the interior of a projector 1 . 
Drawing which drawing where dr awin g 3 removed the upper case 21 of a projector 1 from the condition of drawin g 1 , 
and drawin g 4 removed the shielding plate 80, the driver board 90, and the top light guide 472 from the condition of 
drawing 3 , and was concretely seen from the back side, and drawing 5 are drawings which removed the optical unit 4 
from the condition of drawing 4 . About these components 4, 21, 80, and 90,472 that constitute a projector, it explains in 
full detail below. 

[0016] In drawing 1 thru/or drawing 3 , a projector 1 is equipped with the sheathing case 2, the power supply unit 3 held 
in the sheathing case 2, and the optical unit 4 of the flat-surface U typeface similarly arranged in the sheathing case 2, 
and serves as a whole abbreviation rectangular parallelepiped configuration. 

[0017] The sheathing case 2 consists of the upper cases 21 and the lower cases 23 which were made into the product 
made of resin, respectively. These cases 21 and 23 of each other are being fixed with the screw. 
[0018] The upper case 21 is formed in the top-face section 211, the lateral portion 212 prepared in the perimeter, the 
tooth-back section 213, and the transverse-plane section 214. A lamp cover 24 inserts in and it is attached in the front 
side of the top-face section 211 free [ attachment and detachment ] by the formula. Moreover, in the top-face section 
211, notch 21 1 A which the top-face part of the projection lens 46 exposed is prepared in the side of a lamp cover 24, 
and zoom actuation of the projection lens 46 and focal actuation can be manually performed now through a lever. The 
control panel 25 is formed in the back side of this notch 21 1 A. The transverse-plane section 214 is equipped with round 
hole opening 212A which followed notch 21 1 A of said upper case 21, and the projection lens 46 is arranged 
corresponding to this round hole opening 212A. In this transverse-plane section 214, with round hole opening 212A, 
exhaust-port 212B located in the front side of the internal power supply unit 3 is prepared in an opposite hand, and 
while exhausting to the direction which separates from cooling air from an image projection field, i.e., the left-hand side 
in drawing J, , the louver 26 for exhaust air which served as protection from light is formed in this exhaust-port 212B 
(the louver 26 for exhaust air is actually attached in the lower case 23). 

[0019] The lower case 23 is formed in the base section 23 1, and the lateral portion 232 and the tooth-back section 233 
which were prepared in the perimeter. The positioning device 27 in which adjust the inclination of the projector 1 whole 
and alignment of a projection image is performed is formed in the front side of the base section 23 1 . Moreover, another 
positioning device 28 in which the inclination of another direction of a projector 1 is adjusted is formed in one comer by 
the side of base section 23 1 back, and rear foot 231 A is prepared in the corner of another side. However, rear foot 231 A 
cannot adjust a location. Furthermore, inlet-port 23 1 B of cooling air is prepared in the base section 23 1 . Mounting 
section 232A for attaching the handle 29 of a KO typeface, enabling free rotation is prepared in one lateral portion 232. 
[0020] Side foot 2A ( drawing 2 ) used as the guide peg at the time of turning a handle 29 up and standing a projector 1 
to one side- face side of such a sheathing case 2 at each lateral portion 212,232 of an upper case 21 and the lower case 23 
is prepared. Moreover, interface section 2B which carried out opening ranging over the tooth-back section 213 of an 
upper case 21 and the tooth-back section 233 of the lower case 23 is prepared in the tooth-back side of the sheathing 
case 2, the interface covering 215 is formed in this interface section 2B, and the interface substrate of graphic display 
abbreviation with which various connectors were mounted is arranged further at the interior side of the interface 
covering 215. Moreover, ranging over each tooth-back section 213,233, loudspeaker hole 2C and inlet-port 2D are 
prepared in the right-and-left both sides of interface section 2B. Inlet-port 2D of these is located in the back side of the 
internal power supply unit 3. 

[0021] The power supply unit 3 consists of a power source 31 and a lamp actuation circuit (ballast) 32 arranged in the 
side of a power source 31, as shown in drawin g 4 . A power source 31 supplies the power supplied through the power 
cable to the lamp actuation circuit 32, the driver board 90 ( drawing 3 ), etc., and is equipped with the inlet connector 33 
( drawing 2 ) in which said power cable is inserted. The iamp actuation circuit 32 supplies power to the light source 
lamp 41 1 of the optical unit 4. 

[0022] As shown in drawin g 4 , drawin g 6 , and drawin g 7 , the optical unit 4 is a unit which processes optically the flux 

of light by which outgoing radiation was carried out from the light source lamp 411, and forms the optical image 

corresponding to image information, and is equipped with the integrator illumination-light study system 41, the color 

separation optical system 42, the relay optical system 43, the electro-optic device 44, the cross dichroic prism 45 

( drawing 7 ) as color composition optical system, and the projection lens 46 as projection optical system. 

[0023] these power supply units 3 and the optical unit 4 are covered with the shielding plate 80 ( drawin g 3 , drawing 5 ) 

made from the aluminum of a perimeter including the upper and lower sides — having — **** — this ~ the 
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electromagnetism from power supply unit 3 grade to the exterior — the leakag^ff a noise is prevented. 
[0024] [Detailed configuration of 2. optical system] In drawin g 4 and drawin g 7 the integrator illumination-light study 
system 41 It is the optical system for illuminating mostly the image formation field of the liquid crystal panel 441 (it is 
indicated as liquid crystal panels 44 1R, 44 1G, and 44 IB for every colored light of red, green, and blue, respectively) of 
three sheets which constitutes an electro-optic device 44 to homogeneity. Light equipment 413, It has the 1st lens array 
418, the 2nd lens array 414 containing a UV filter, the polarization sensing element 415, the 1st condensing lens 416, 
the reflective mirror 424, and the 2nd condensing lens 419. 

[0025] Light equipment 413 has the reflector 412 which reflects the synchrotron orbital radiation by which outgoing 
radiation was carried out from the light source lamp 411 and this light source lamp 411 as the radiation light source 
which carries out outgoing radiation of the beam of light of a radial among these. As a light source lamp 41 1, a halogen 
lamp, a metal halide lamp, or a high-pressure mercury lamp is used in many cases. The parabolic mirror is used as a 
reflector 412. An ellipsoid mirror may be used with a parallel-ized lens (concave lens) besides a parabolic mirror. 
[0026] The 1st lens array 418 has the configuration with which the small lens which sees from an optical axis and has a 
rectangle-like profile mostly was arranged in the shape of a matrix. Each smallness lens is dividing into two or more 
partial flux of lights the flux of light by which outgoing radiation is carried out from the light source lamp 41 1 . The 
profile configuration of each smallness lens is set up so that an analog may be mostly made with the configuration of the 
image formation field of a liquid crystal panel 441 . For example, if the aspect ratio (ratio of the dimension of width and 
length) of the image formation field of a liquid crystal panel 441 is 4:3, the aspect ratio of each smallness lens will also 
be set as 4:3. 

[0027] The 2nd lens array 414 has the same configuration as the 1st lens array 418 and abbreviation, and has the 
configuration with which the small lens was arranged in the shape of a matrix. This 2nd lens array 414 has the function 
to which image formation of the image of each smallness lens of the 1st lens array 41 8 is carried out on a liquid crystal 
panel 441 with the 1st condensing lens 416 and the 2nd condensing lens 419. 

[0028] While the polarization sensing element 415 is arranged between the 2nd lens array 414 and the 1st condensing 
lens 416, unitization of it is carried out to the 2nd lens array 414 by one. Such a polarization sensing element 415 
changes the light from the 2nd lens array 414 into one kind of polarization light, and, thereby, the utilization 
effectiveness of the light in an electro-optic device 44 is raised. 

[0029] Concretely, it is eventually superimposed mostly on each partial light changed into one kind of polarization light 
by the polarization sensing element 415 with the 1st condensing lens 416 and the 2nd condensing lens 419 on the liquid 
crystal panels 441R and 441G of an electro-optic device 44, and 441B. the light from the light source lamp 41 1 which 
emits a random polarization light of other types in the projector 1 (electro-optic device 44) of this operation gestalt using 
the liquid crystal panel 441 of the type which modulates polarization light since only one kind of polarization light can 
be used » one half is not used mostly. Then, by using the polarization sensing element 415, all the outgoing radiation 
light from the light source lamp 41 1 is changed into one kind of polarization light, and the utilization effectiveness of 
the light in an electro-optic device 44 is raised. In addition, such a polarization sensing element 415 is introduced to 
JP,8-304739,A. 

[0030] The color separation optical system 42 is equipped with two dichroic mirrors 421,422 and the reflective mirrors 
423, and has the function to divide into the colored light of three colors of red, green, and blue two or more partial flux 
of lights by which outgoing radiation was carried out from the integrator illumination-light study system 41 with 
dichroic mirrors 421 and 422. 

[0031] The relay optical system 43 is equipped with the incidence side lens 431, a relay lens 433, and the reflective 
mirrors 432 and 434, and has the function to draw the colored light separated by the color separation optical system 42, 
and blue glow to liquid crystal panel 44 IB. 

[0032] Under the present circumstances, in the dichroic mirror 421 of the color separation optical system 42, while the 
blue glow component and green light component of the flux of light by which outgoing radiation was carried out from 
the integrator illumination-light study system 41 penetrate, the amount of red Mitsunari reflects. It reflects by the 
reflective mirror 423 and the red light reflected with the dichroic mirror 421 reaches liquid crystal panel 44 1R for red 
through the field lens 41 7. This field lens 417 changes into the parallel flux of light each partial flux of light by which 
outgoing radiation was carried out from the 2nd lens array 414 to that medial axis (chief ray). The same is said of the 
field lens 417 prepared in the optical incidence side of other liquid crystal panels 44 1G and 441 B. 
[0033] Among the blue glow and green light which penetrated the dichroic mirror 421, it reflects with a dichroic mirror 
422 and green light amounts to liquid crystal panel 44 1G for green through the field lens 417. On the other hand, blue 
glow penetrates a dichroic mirror 422, passes along the relay optical system 43, and reaches liquid crystal panel 44 IB 
for blue glow through the field lens 417 further. In addition, since the optical-path-length halfbeak of other colored light 
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also has the long die length of the optical path of blue glow, the relay optical s^rem 43 is used for blue glow for 
preventing decline in the utilization effectiveness of the light by diffusion of light etc. That is, it is for telling the partial 
flux of light which carried out incidence to the incidence side lens 43 1 to the field lens 41 7 as it is. 
[0034] An electro-optic device 44 is equipped with the liquid crystal panels 441R, 441G, and 441B as light modulation 
equipment of three sheets, with the liquid crystal panels 44 1R, 44 1G, and 44 IB of these three sheets, according to image 
information, it becomes irregular, and each colored light from which these were separated by the color separation 
optical system 42, using poly-Si TFT as a switching element forms an optical image. 

[0035] The cross dichroic prism 45 compounds the image by which outgoing radiation was carried out from the liquid 
crystal panels 441R, 441G, and 44 IB of three sheets and which was modulated for every colored light, and forms a 
color picture. In addition, the dielectric multilayer which reflects red light, and the dielectric multilayer which reflects 
blue glow are formed in the cross dichroic prism 45 in the shape of an abbreviation X character in accordance with the 
interface of four rectangular prisms, and three colored light is compounded by these dielectric multilayers. And 
outgoing radiation of the color picture compounded with the cross dichroic prism 45 is carried out from the projection 
lens 46, and amplification projection is carried out on a screen. 

[0036] Each optical system 41-45 explained above is held in the light guide 47 made of the synthetic resin as a case for 
optics, as shown in drawing 4 and drawing 6 . this light guide 47 ~ the above-mentioned ~ each - it consists of a 
bottom light guide 471 in which the slot which inserts optic 414-419,421-423,431-434 in a slide type from the upper 
part was established, respectively, and a shape top light guide 472 of a lid which blockades the opening side of the upper 
part of the bottom light guide 471. Moreover, the head section 49 is formed in the optical outgoing radiation side of a 
light guide 47. The projection lens 46 is fixed to the front side of the head section 49, and the cross dichroic prism 45 
with which liquid crystal panels 44 1R, 44 1G, and 44 IB were attached in the back side is being fixed. 
[0037] [3. cooling structure] In the projector 1 of this operation gestalt, it has the panel cooling system A which mainly 
cools liquid crystal panels 441R, 441G, and 44 IB, the lamp cooling system B which mainly cools the light source lamp 
411, and the power-source cooling system C which mainly cools a power source 31. 

[0038] In drawin g 2 , drawing 4 , and drawing 5 , the sirocco fans 51 and 52 of the couple arranged at the both sides of 
the projection lens 46 are used by the panel cooling system A. After the cooling air attracted by sirocco fans 51 and 52 
from inlet-port 23 IB at the bottom turns liquid crystal panels 441R, 441G, and 44 IB to the upper part from a lower part 
and cools, it is brought near by the axial flow ventilating- fan 53 side of a front comer, cooling the underside of the 
driver board 90 ( drawing 3 ), and is exhausted from exhaust-port 212B by the side of a front face. 
[0039] In drawing 4 thru/or drawing 6 , the sirocco fan 54 prepared in the underside of the optical unit 4 is used by the 
lamp cooling system B. After the cooling air in the projector 1 which was able to be drawn near with the sirocco fan 54 
enters in a light guide 47 and cools these through between the 2nd lens array 414 by which unitization was carried out, 
and the polarization sensing element 415 from opening which was prepared in the top light guide 472 and which is not 
illustrated, it comes out of exhaust side opening 471 A of the bottom light guide 471, and is attracted and breathed out by 
this sirocco fan 54. The breathed-out cooling air enters in a light guide 47 again from inspired air flow path opening 
47 IB of the bottom light guide 471, enters in light equipment 413, cools the light source lamp 41 1, comes out of a light 
guide 47 after this, and is exhausted from exhaust-port 212B with said axial flow ventilating fan 53. 
[0040] In drawin g 4 , the axial flow inhalation-of-air fan 55 prepared behind the power source 3 1 is used by the power- 
source cooling system C. After the cooling air attracted from inlet-port 2D by the side of a tooth back by the axial flow 
inhalation-of-air fan 55 cools a power source 31 and the lamp actuation circuit 32, it is exhausted from exhaust-port 
212B with the axial flow ventilating fan 53 like other cooling systems A and B. 

[0041] [Mounting structure of 4. optic] Below, it attaches and explains in full detail in the mounting structure of an optic 
also with reference to drawin g 8 thru/or drawing 1 3 . In addition, in this operation gestalt, the optic concerning this 
invention means the cross dichroic prism 45 and liquid crystal panels 441R, 441G, and 44 IB which were made into one. 
Moreover, they are the field lens 417 indicated to be another optic to drawing 4 and drawing 7 , a dichroic mirror 
421,422, the incidence side lens 431, and relay lens 433 grade. 

[0042] As shown in drawin g 8 , first, each liquid crystal panels 44 1R, 44 1G, and 44 IB By being contained in the 
maintenance frame 443 and inserting the pin 445 made of transparence resin in hole 443 A formed in the four-comers 
part of this maintenance frame 443 with ultraviolet curing mold adhesives The flux of light plane-of-incidence side 
which is a side face of the cross dichroic prism 45 is pasted through the metal plate 446 for immobilization 
(immobilization in the cross dichroic prism 45 by the so-called POP (Panel On Prism) structure). 
[0043] Here, rectangle-like opening 443 B is formed in the maintenance frame 443, each liquid crystal panels 44 1R, 
44 1G, and 44 IB are exposed by this opening 443 B, and this part serves as an image formation field. That is, each 
colored light R, G, and B is introduced into this part of each liquid crystal panels 441R, 441G, and 441B, and an optical 
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image is formed according to image information. 

[0044] Direct attachment of the plate 446 for immobilization is carried out with adhesives etc. at the flux of light plane 
of incidence of the cross dichroic prism 45, and its periphery configuration is larger than the flux of light plane of 
incidence concerned a little. And in the plate 446 for immobilization, said pin 445 has pasted the part protruded from the 
flux of light plane of incidence of the cross dichroic prism 45. It is possible to fix the maintenance frame 443 to the 
cross dichroic prism 45 side by this, even if it does not make cross dichroic prism 45 self large beyond the need. 
Opening 446 A ( drawing 12 ) corresponding to opening 443 B of the maintenance frame 443 is prepared in this plate 446 
for immobilization so that liquid crystal panels 44 1R and 44 1G and the flux of light from the 44 IB side may carry out 
incidence to the cross dichroic prism 45. 

[0045] The optic which consists of the liquid crystal panels 44 1R, 44 1G, and 44 IB and the cross dichroic prism 45 
which were made into one with POP structure is being fixed to the top face (field which intersects perpendicularly to 
flux of light plane of incidence) of the cross dichroic prism 45 by the mounting section 473 of the bottom light guide 
471 through the mounting member 447 to which adhesion etc. was carried out, as shown also in drawing 9 . This 
mounting member 447 is equipped with four arm 447A which extended on all sides in plane view. Two round hole 
447B which is on the diagonal line mostly among round hole 447B prepared in each arm 447A the screw 475 screwed 
in the corresponding mounting section 473 is inserted in two round hole which carries out location appearance, and 
fitting is carried out to projected part [ like ] 474 (it illustrates also to drawing 13 ), and remain 447prepared in the 
corresponding mounting section 473 B. Moreover, the proper grasping section is prepared in the square part of the 
center of the mounting member 447 so that it may be easy to grasp an operator at the time of attachment and 
detachment. In addition, three-dimensions-positioning of the liquid crystal panels 441R, 441G, and 44 IB to the cross 
dichroic prism 45 is beforehand performed, where the mounting member 447 is fixed to the cross dichroic prism 45. 
[0046] On the other hand, the mounting section 473 of the bottom light guide 471 is formed in the upper part of the four 
boss sections 476 of cylindrical or a prismatic form of the bottom light guide 471 which continued covering the vertical 
direction mostly. Therefore, where the mounting member 447 is attached in the mounting section 473, liquid crystal 
panels 44 1R, 44 1G, and 44 IB and the cross dichroic prism 45 are arranged at the condition of having been hung at the 
underside side of the mounting member 447, and are held in a light guide 47 in the condition of having floated slightly 
from the base of the bottom light guide 471 . 

[0047] In such a bottom light guide 471, the head section 49 for projection lens 46 immobilization is formed in one, and 
even if the large projection lens 46 of weight is fixed to the head section 49 by the two boss sections 476 by the side of 
the projection lens 46, they are reinforced with the boss section 476 so that the head section 49 may not incline. Two or 
more maintenance pieces 477 (on behalf of some maintenance pieces 477, it illustrates to drawing 4 and drawin g 9 ) 
which met in the vertical direction are formed in the two boss sections 476 estranged from the projection lens 46 side, 
and the slot for inserting in the field lens 417, a dichroic mirror 421,422, the incidence side lens 431, and a relay lens 
433 is formed between the maintenance pieces 477 of the couple which approaches each other. That is, it is reinforced 
with the boss section 476 by forming these maintenance pieces 477 in the boss section 476 and one. 
[0048] Moreover, as shown in drawing 6 and drawing 10 , inspired air flow path opening 47 1C is prepared in three 
corresponding to liquid crystal panels 441R, 441G, and 441B, and liquid crystal panels 441R, 441G, and 441B are 
cooled by the base of the bottom light guide 471 by the cooling air in the panel cooling system A ( drawing 2 , drawing 
5 ) which flows in a light guide 47 from these inspired air flow path opening 47 1C. Under the present circumstances, the 
tabular straightening vane 478 of a flat-surface abbreviation triangle is formed in the underside of the bottom light guide 
471, and as shown in drawing_9 thru/or drawin g 12 , piece of ** top 478 A (a total of six sheets) of the couple prepared 
in the straightening vane 478 projects in an upper part side from inspired air flow path opening 47 1C. However, in 
drawing 10 , the two-dot chain line has shown piece of** top 478 A. The flow of the cooling air for cooling liquid 
crystal panels 44 1R, 44 1G, and 44 IB is prepared upwards from a lower part by such piece of** top 478 A. 
[0049] Furthermore, in drawing 1 0 , extension section 446B which is the cross dichroic prism 45 side among the 
peripheries of inspired air flow path opening 47 1C and by which the verge of the plate 446 for immobilization was 
formed in a round edge parallel to that flux of light plane of incidence by extending at the lower part side is close, and 
the duty as a straightening vane is achieved by this extension section 446B being arranged along the round edge 
concerned of inspired air flow path opening 471C. For this reason, a part of cooling air of the panel cooling system A 
flows into the clearance between liquid crystal panel 44 1R, and 441 G, 44 IB and the cross dichroic prisms 45, without 
showing around at extension section 446B and leaking from the base of the bottom light guide 471, and the clearance 
between the cross dichroic prisms 45. And ****** 47 ID which started from the base of the bottom light guide 471 is 
located, it is [ cooling air ] further recess-hard, and it is turned on the rear- face side (cross dichroic prism 45 side) of 
such extension section 446B because this ****** 47 id and extension section 446B overlap. 
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[0050] On the other hand, as shown in drawing 10 , notching opening 472A w^^repared in the part corresponding to 
liquid crystal panels 441R, 441G, and 441B and the cross dichroic prism 45, and the mounting section 473 of the 
bottom light guide 471 is also exposed to the top light guide 472 from this notching opening 472 A. Liquid crystal panels 
44 1R, 44 1G, and 44 IB and the cross dichroic prism 45 can be detached [ that is, ] by being beforehand fixed to the 
mounting member 447 and attached the whole mounting member 447 to the mounting section 473, also where the top 
light guide 472 is attached in the bottom light guide 471 . 

[0051] Moreover, especially the mounting section 473 prepared in the head section 49 and the boss section 476 of one is 
located more nearly up than medial-axis X-X of the projection lens 46 shown in drawing 1 1 . For this reason, although 
two arm 447A of the mounting member 447 laps from the head section 49 in plane view to the periphery of edge 46A of 
the projection lens 46 which projected in the cross dichroic prism 45 side as shown in drawing 13 , a mutual substantial 
interference arises. 

[0052] According to such this operation gestalt, there is the following effectiveness. 

(1) Although the optic which consists of the liquid crystal panels 44 1R, 44 1G, and 44 IB and the cross dichroic prism 45 
which were made into one is attached removable to the bottom light guide 471 in a projector 1 through the mounting 
member 447 That optic is fixed after having been hung by the mounting member 447. Under the present circumstances, 
moreover, the mounting member 447 Since it is attached in the mounting section 473 of the boss section 476 upper part 
which serves as a near side of a path of insertion from the optic, when exchanging optics, it is not necessary to remove a 
screw 475 or to insert the driver for binding tight again into the interior of a light guide 47. Therefore, there is no fear of 
damaging the field lens 417 grade held in the light guide 47 with the driver, and exchange can be made easy from the 
upper part side of a light guide 47. 

[0053] (2) Moreover, exchange can be easily performed also at this point, without arm 447A of the mounting member 
447 which extended on all sides colliding with the field lens 417 grade in a light guide 47 in exchange, when the 
mounting member 447 is in a near side. 

[0054] (3) Since arm 447A of the mounting member 447 is not held in a light guide 47, liquid crystal panels 441R and 
44 1G and the arrangement tooth space of the 44 IB circumference can be made small, and the miniaturization of the 
optical unit 4 containing a light guide 47 can be realized. 

[0055] (4) Since the boss section 476 by the side of the projection lens 46 is formed in the head section 49 and one, it 
can reinforce the head section 49 with the boss section 476, even if it carries out the thinning of the part head section 49, 
it can prevent the fall lump by immobilization of the projection lens 46, and can promote more the miniaturization of a 
light guide 47, as a result the optical unit 4 by the thinning of the head section 49. 

[0056] (5) Since the maintenance piece 477 for holding another optic of the field lens 417, a dichroic mirror 421 ,422, 
the incidence side lens 431, and relay lens 433 grade further is also reinforced with being prepared in the boss section 
476 of the side estranged from the projection lens 46 at one, the maintenance piece 477 and thickness around it can be 
made thin, and it can attain the miniaturization of the optical unit 4 also at this point. 

[0057] (6) The mounting section 473 on the head section 49 and the boss section 476 of one Since it is located in the 
both sides of the direction of a path of the projection lens 46, and it estranges from medial-axis X-X of the projection 
lens 46 and it is prepared up (to near side which is a path of insertion from medial-axis X-X) Where the mounting 
member 447 is attached in such the mounting section 473 Edge 46A of the projection lens 46 which penetrated and 
projected does not interfere in arm 447A of the mounting member 447, and the head section 49. The width of face and 
the size of the part arm 447A can be enlarged, and the support reinforcement of liquid crystal panels 441R, 441G, and 
441B and the cross dichroic prism 45 can be raised. Moreover, since edge 46A of the projection lens 46 projects from 
the head section 49 and is close with the cross dichroic prism 45, if resolution is the same, a projection image will be 
made more brightly, and resolution can be raised if it is the same brightness as objection. Moreover, projection distance 
can also be shortened more. 

[0058] (7) Since extension section 446B of the plate 446 for immobilization fixed to the cross dichroic prism 45 
approaches and this extension section 446B is arranged along that round edge of inspired air flow path opening 47 1C, 
extension section 446B can be operated as a round edge of inspired air flow path opening 47 1C established in the base 
of the bottom light guide 471 as a straightening vane. For this reason, a part of cooling air of the panel cooling system A 
comes to be shown at extension section 446B, it can make cooling air flow into the clearance between liquid crystal 
panel 44 1R, and 441 G, 44 IB and the cross dichroic prisms 45 certainly, and can cool efficiently the field by the side of 
liquid crystal panels 441R, 441G, and 44 IB, especially optical outgoing radiation. 

[0059] (8) Moreover, since piece of ** top 478A of a straightening vane 478 projects in the upper part from inspired air 
flow path opening 47 1C, it can show certainly cooling air from a lower part to the upper liquid crystal panelR [ 441 ] 
and 44 1G and 44 IB side, it stops that cooling air leaks in a light guide 47, and liquid crystal panels 44 1R, 44 1G, and 
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44 IB can be cooled more efficiently. 
[0060] (9) Since the mounting member 477 does not exist between the underside of the cross dichroic prism 45, and the 
base of the bottom light guide 471, liquid crystal panels 441R, 441G, and 44 IB can be brought close to inspired air flow 
path opening 47 1C, and those cooling effectiveness can be raised further. 

[0061] In addition, this invention is not limited to said operation gestalt, and deformation as shown below etc. is 
included in this invention including other configurations which can attain the object of this invention. For example, 
although extension section 46B which extended caudad on the plate 446 for immobilization was prepared and this 
extension section 446B had achieved the duty of a straightening vane with said operation gestalt, such extension section 
446B is [ that what is necessary is to just be prepared suitably ] omissible. And when there is such no extension section 
446B, cooling air comes to be guided only by ****** 47 ID prepared in the base of the bottom light guide 471 . 
However, it is desirable to prepare extension section 446B by extension section 446B like an operation gestalt, since the 
leakage of cooling air can be prevented more. 

[0062] Although the head section 49 and the maintenance piece 477 were formed in the boss section 476 at one, it is 
contained in this invention even when each is prepared according to an individual. Furthermore, locations, 
configurations, etc. which are established ~ the mounting section concerning this invention does not need to be prepared 
on the boss section 476, and is prepared in a part of upper bed side of the bottom light guide 471 — are arbitrary. 
Moreover, the configuration of a mounting member is also arbitrary and it is not limited to the configuration of the 
mounting member 447 in said operation gestalt. 

[0063] Although it was the configuration of making the optic which consists of liquid crystal panels 44 1R, 441 G, and 
44 IB and a cross dichroic prism 45 detaching and attaching in the vertical direction the whole mounting member 447 
with said operation gestalt, what is necessary is just the configuration that the path of insertion of such an optic is 
arbitrary, a mounting member is prepared in the near side of a path of insertion in this invention, and an optic is 
prepared in a back side. When it follows, for example, the mounting member 447 is formed in the underside side of the 
cross dichroic prism 45, you may constitute so that liquid crystal panels 441R, 441G, and 441B and the cross dichroic 
prism 45 can be detached and attached from the underside side of the bottom light guide 471 the whole mounting 
member 447. 

[0064] Furthermore, although only the example of the projector which used three light modulation equipments was 
given with said operation gestalt, this invention is applicable also to the projector which used only one light modulation 
equipment, the projector using two light modulation equipments, or the projector using four or more light modulation 
equipments. 

[0065] Moreover, with said operation gestalt, although the liquid crystal panel was used as light modulation equipment, 
light modulation equipments other than liquid crystal, such as a device using a micro mirror, may be used. Furthermore, 
although the light modulation equipment of the transparency mold with which optical plane of incidence differs from an 
optical outgoing radiation side was used with said operation gestalt, the light modulation equipment of the reflective 
mold with which optical plane of incidence and an optical outgoing radiation side become the same may be used. 
[0066] With said operation gestalt, although only the example of the front type projector which performs projection was 
given from the direction which observes a screen, this invention can be applied also to the rear type projector which 
performs projection from an opposite hand further again with the direction which observes a screen. 
[0067] 

[Effect of the Invention] As stated above, according to this invention, it is effective in the ability to make easy exchange 
of the optic which consists of light modulation equipment and prism. 
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io (s<yxb) 3 2 bT*ffi&£*ix^z> 9 mm 3 ite, m 

m<r-7*&& ItSfeftSjifctA £ 7 ^XiglfclHJBS 3 
2*H9>f'<— K9 0 (E13) ^td^-T6t>^T* 

**3 3 (13 2) «r«;tT^5„ 7 VXJfEKjUlSg 3 2 
*3, e*>£3fc^~;y h4C03tM7V7-4 1 Ur«*&i" 

[00 2 2] ?t^~ V V 4 J3, El 4 , El 6 , El 7 
-Tip Id, 3^217^7-4 1 ld^ffiitSixfc***:. * 

20 =yh^fc^ -Y^^y- ^BBW**»4 1> fe^SI 
3t^4 2 N yu-^4 3, «ft3t^3g«4 4. fe 
LT^^d7,^^p^s/^7 p !JX^4 5 
(07) , jb^0g?3t^^LtOS?^VX4 6^ 

[0 0 2 3] Z.tlbWtM^-V b 3&£Xfyt^~y h 
4te, _LT^tf^!S^7^^S[(?DV-yvKtR8 0 (EI 
3, El 5) X^tPnT*5l9, CtUw^oT, SaS^-w<y 

[00 24] [2.-3te*#0«mfc*fiB B4\-B7I21 
30 *5V>T, >fyf^i/-^BBW3t**.4ltt, ««36^SS 
. @4 4 Sr»fiK-T5 3 4fcOJKfi/^/^4 4 1 .(#, jf^, .W 
^fe*SJ--€:tt^:tU»A/^^4 4 1 R, 4 4 1 G; 4 

4 i b t^-f) <Dm&mf&mm*mm--imm'j-z>it 

i6^^Xfot), 3tB»«4 13fc, m 11/^X7 U 
-f418h UV7^;^^l2UyX7K4 1 
4 ir, ®5fe^m^4 1 5.^, Ilayfyfl/^ 
16^, R*f^7-4 24^, S2^yr>f 1/^X4 
1 9 ^Ittl^o . ' • 

[00 2 5] ~tlt><D?~b^ %mmW4 1 3te, 
40 ^3^*WI*i-5ttJW3tKt bT03taS7^4 1 1 

«y7i/^^4i2 ir^r^r-r^c *^7^^4 1 1 ^ 

f3iSiE7k^7^7-^fflv>btL6r^:^^v> 0 !I7I/^^ 

412^ LTte, jk»ffi«*fliv>Tt^ Q n%>ffim<o 

[00 2 6] ^1 U>X7 K418 13, #«l#fflj&>£> 
50 |JiEJlJ*ix*:«*Sr*tTt^ 0 #/J^yXfJ, 3^7 
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vX4 i i*>bm»Sfta«**r, **<o»^**fc» 

«<<7)T*-<* hit («**©-+ft*)JMO #4 : 3tfe 

[0 0 2 7] i2 1/yXT 1/^414 (4, If? i uyxr 

^X7K 4 14li, gll =»yfyti/yX4 16^J; 
TJ^m2ri^x^lM^^X4 1 9 £ ifcUU SI 1 U-VXT 
U>T 4 1 8W*/jM/yX©«S:»A^;V4 4 1 _bl^ 

[0 0 2 8] ffl*«SI* J ?-4 1 5(4. 12 UVXTH 
4 14 <b|gl ^>7^>-lMx>X4 1 6 ^cor^l-gSg^tb 
&t ttd, M2 l/y/7W 4 14 b—&T+*-~y b 
fb$*x*0^ 0 "wfiOJ;5i«*««5R^4 1 5(4, |g2 
U^XTU^4 1 4^6<0*«ria*o«**«wR8li- 
SfcG)T*>!K -iixKiD, tft**Jll4 4W*© 

[0 0 2 9].A#»fc, ■ffl***Si J ?-4 15l:J;oTl 

u>X4 i 6*jj;t;i2 3yTytuyX4 1 9 
Tmmm~m&yt^mw 4 4<o«r*^/v4 4ir, 4 

4 1G, 4 4 IBJifciatfMISixS. 

z?=**i (i^¥gf 4 4) T*(i, xmmnmityt 

t5«»7^4 1 l^fc<03t<0«tf^j&s*iJfflSix** 
V\ ^CT\ 4 1 SSrJBi^S^ifc* 9, 

3fcK9v:74 1 l>^(oai^^xiig^Ml: 

£0 **3,'wOJ:5-4ffl3t*m3ll J ?-4 1 5li, 

W8-3 0 4 7 3 9#^«tca^SlxTV^. 

[0 0 3 0] fe»«3t**4 2(4, 2*fc*>y-f *n>f 3, 
*S9-4 2 1, 4 2 2 ^ KM^ 9-4 2 3 t £<I 
X., ^^n^o,^^^-4 2 1, 4 2 2|rJ: 

[0 0 3 1] |)U-m4 3ll AMiJu>X4 3 
1. y U-WVX4 3 3. *5itfSW5 9-4 3 2, 4 
3 4Sr«*, fe»«***4 2 : -C»(BStL*:4*. Wfe 
*SrJSfi^*^4 4 1 B*-C#<«|BS:*LT^-5 0 

[0 0 3 2] ^(DK> &&Myt^4 2<D?4 ? ti^ y 

6 ma* *.jxfc«*^#ft3t*» k £ 

7-4 2 1iaoXR^L^Mli> 2 
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3T*S#tU :?^ — /V Kl/yX4 1 7£riio-t#£JBco 
M^/H4 1R(:it5 0 ZL<D~7 4 — /I/ K u yX 4 

1711 »2 i/yxri/>f 4 i 4i^u»Shfc#«» 

1T£ 0 te^S^^/^4 4 1 G, 4 4 1 B(&3fcAltflJfc 

[0 0 3 3] ^^n^5/^^^-4 2 1 *2HB Ufclf 

4 2 2I^J;otSWU 7^-;vKyyX417^Io 
10 Xm&m<OWi£k'**/l'4 4 1 G\ZM-fZ>o Wfefc 
(4^-f ^ u-f S 9 — 4 2 2 £rg|i@LTy U-ft^ 
4 3£riI9, $ blr^^— /UKI/VX4 1 7&iioTW 
63tl<0»S/^/V4 4 1B|clfSc Wfeftlc 

#lwJ:53tO*]^sp^i£T«:BSJl:-r6fc*Tfc6o t" 
*fc*>. , A*HWu>X4 3 1 «JiA*tU*:ffl»**«:-?:0 
*4 % 7^-;^Kl/yX4 1 7|:gt5fci6X^6o 
[0 0 3 4] «*C*^K« 44(i, 3 ttOftSEIRgB t 
20 LT(7)il^^4 4 1R,. 4 4 1G, 4 4 1 B %ffi 

^.^littts Wtff, ^yyy^yTFT^s/f 

y^^LtfflV>tt)WTfcD> fe»«3fc^5R4 2-e 
»KSiXi/i:#fe3fe«:, ^ixfe 3«cofKA^/U4 4 l 
R, 4 4 1 G, 44 1BI:«toT, WttflWRIdffifc-C* 

[0 0 3 5] ^n^^^o^ S /^yyXA45«, 3 
ft«fi^4 4 1R, 4 4 1G, 44 1BWtH^ 
£ ;Kfc#fe3tefeU:2eSI £ nfcWt LTX;9 
&M&1rZ)'h<DX+&)Z> 0 ? ojx^Of ? a 4 y^-f 

30 y 4 5 ic» v »&3fe»^^*Rtt#£JlK£ 
3te*R**^6««##JiKi:a^ 4ooiE^^yX^o 

4**4 >^Xy X^4 5^fiKSttfcX?7-|if««. 

[00 3 6] ^Jil^P^Ly u c«-*^4 1-45I1 ■ 

4, 06ir^i-j:5^, ft^&m<omwt\,x<o<&& 

40 << hX/>f K4 7(4, jffl%0#3fe¥*|SA4 1 4-4 1 9, 
4 2 1-4 2 3, 4 3 1- 4 3 4$:±^P)^7^K^ 
fc*»atf»»^«tix*ixtt»t6ix*:T9-Y hX/^f K4 

T9-Y hXf^f K4 7 lo±§fi^^p^iJ^HSi- ' 
^>^tt^±9^ hXf-T K4 7 2 iT*fifc$nTV^S 0 4 
fc, KXf>T K4 7<05taW«lld«:^^ K<fB4 *im 
^Sixrv^o ^> K»4 9^mr^#JlrS^u>X4 6 

«^fflfl^«&/^^4 4 1 R, 4 4 1 G f 
4 4 1 B^5^|9^ t -t^ttfc^ n^^^ p>f 5/^Xy X 
^4 5^H^*ixTt^« 

so [0037] t3. ftmmm) *&ffiBm<o7*y=.* 
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* lT'te, fM'^'W 4 1 R, 441 G, 4 4 1 B £ 
£fc»m-*'<*/Wfr»»Afc. ytm?^-74 1 14:* 

[0038] [212, 04, |2J5Ul:fcl>T, /<*>W&SJ3R 
ya77^51, 5 2aWBV*5>:h/0^a. ">ny377 

y51, 5 2fc:J:o-CTffitf>!R«p 2 3 1 Ba>e>»5l£ 
^cft^ll W 0 ^4 4 1R, 441G, 4 4 
lB*T*^?>Ji*^W*tT»»U*:«. K»-f'<-# 10 
-K9*0 (El 3) <DTffiSrftfflb*d s e>fltf*l«ffl^tt* 
#«77^5 3«fc#*e>*U i®W^P2 1 2B 

[0 0 3 9] H4 4V^UBa6^*5l^"C. 9^3ft*P*B 
-e«, SMta-ny h4(OTSI^Itf)^C>'D5/=r7 7 

hXf-T K4 7.rtfcA5 5i^ Mfc£i*t*J5 2 

X7M4 1 4feJ:t««3fc*** : f-4 1 SPflSriloTC 20 

T7^f hXf-f K4 7 l<D#ft«BBP 
4 7 1 Afrbttixmi/v v^^T^S 4\C&3\£tl. ftfc 

4 7 1 <Z)9K«CfiJfflP 4 7 1 B*^SS7-f h#>f K4 7 
rttwA»K 3t2iU£B4 l 3F^ldAt)^A/.T*3fc2i7^^4 

1 lfcftSlU ?>f h#>f K4 7*»6HJT, W 

ISWttftft^r^s 3tcj:oT^n 2 l 2B^5>»*. 

[0040] ei4(w*3vnt, m«ft*P»c-eri. ma^3 

5o ttSM^^r ^5 5I^J:oXirH«0!»«p 2D^ 

3§3 2&&£Pbfc^, ft6K>»9*jKA, Bi:H«fc:. tt 
»*77^5 3lCj:oT#»P 2 1 2B**&#*S*l 

[0 04 1] [4 . *¥»fiOBtfH«B] BT^tt, 121 

*:/y XJ*4 SfcJltfftfi'^W 4 1 R, 441G, 40 
441B^5 0 8!l©**»fti:W:, B4, 0 7 

l^t7>f-;VKuyX4 1 7> D/f 7 — 

4 2 1, 4 2 2, AftfiiJ t^yX4 31, U U— UVX4 
3 3*T*>5. 

[0 0 4 2] jfe-f , ID 8 t^^i-J: p S-JKA'**^ 
41R, 441G, 4 4 1 Btt, {fcj$1£4 4 3rtl-lR^ 
:o(W#.4 4 3^E»ffl»«c:jBfiRSixS7L4-4 

3 Airsw«J3g®iot p >4 4 s&mwfmikw&&mt 
XA4 5(o^J®-cfe5*mAl^®#J^-&MS^^@^ffi^ , 50 
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h 4 4 6 £;frLTl£*£ixT^£ (VWI>POP 
(Panel On Prism) &2>? * y #7 

V XA4 5^1S)' Q 

[0 0 4 3] rCX% (*«F#4 4 3i^Ue«tt(75BBP«fB 
44 3Ba^/£$*U 4 4 1R, 441 

G, 4 4 1BI1 COfflP§P4 4 3 BT'BffiU wO«B 

1R, 4 4 1 G, 4 4 1 BCDCOgfcfrl^fetR, G. 

[004 4] ©£/BXU~ h 4 4 6 13,* ^u*^£o 

^fy^yy XA4 5co3t*Ai*ffifc«##W"eBe[wrts 

lr\ ^Erb-C, S^JBXU- h 4 4 61:1*31 ^T. 

5/^7 p uxi,4 5<o5t*Ai*ffi^6w:^ab*i. 
»^«riBtr>4 4 5aqR#£ivti^ 0 cwcfcirJ: 

^p^^>f^P>fy^^yXA4 5e#S:^a± 
Lft'< irt. ffc*S#4 4 3«r*P*^>f*n>r 

>>^xy x^4 5fljidH^i-6ci:^prffi-cj)^ o 

BSffi^U- h 4 4 6 IM, M^^4 4 1 R, 4 4 
1G, 4 4 1 Bmfrh(Dy£$Lfr? p>T S^X 

y Xi.4 5ldA*f-r-5J:?>^, «»#4 4 30^P§154 
4 3B^»j£UytBlPffl4 4 6 A (H 1 2) -^KJt P>*L 

[0 0 4 5] P O P»5gT*-*^ $lltM^ c ^/^4 4 
1R, 4 4 1G, 4 4 1B^J:^p^^^p^^ 
Xy XJ»4 5d»6*S**»aW:, {2J9ic^^-rJ:5 
IC, * n*X>f ^ n-f Xi*4 5<D_h® (}fcj|CA 

WffifcttLTittS"*-*®). Jw«#*fSnfe*#ffl»4 4 
7^UT7>f hX/-T K4 7 l<£>I&tt§P4 7 3 tC@^ 
$ntV>^ 0 C(Z)»ft»tt4 4 7t4s ff0B«lw*5V^"C. 
W*\ZMttt\^tcMo<DffiU4 4 7 AS:«X:"Ci3t), 
§154 4 7 AfclR>t fc*tfc*L?L4 4 7 B CO 5 
»J:^fc5-0<D?L7L4 4 7 Bte, »JSbfc«l#«P4 7 
■3^K*te>ixfctt«abJ:5o^<fB4 7 4 (Hl3fc:t> 

mm l-^^tLs ^5ro^»4 4 7B{C^, #JE5 
L/c^#&I54 7 3-l^«R-&$tt6^^4 7 5#i¥ii£ft 
6 0 ^fc, *#«Mt4 4 7<D^*OEA*»»«-tt, m 

btlTV^p ^P^^^P>fy^7 f !)XA45 
^»*/^4 4 1R, 4 4 1 G, 44 1BOHS7C 

w*ffiera»tt, ^P7^^p^y^7 p yx^45ic 
^#att4 4 7 3»H«**tfc*ttt?*»fftena.- 

[0 0 4 6] T7^f hXf-f K4 7 1©»#»4 7 

3lt f7-f hXf-f K4 7 1 <Dm£±TJjfa\Zt>tZiX 

Sn(C^!*tbnTVN^ 0 lot, »#^4 4 7j&SSM«B 
4 7 3lcBl9#lte>ix^ttffi"ett. *ft^/V4 4 1 
R, 441G, 44 1B*5J:^P^^^P'<S/^7 P 
yX^45te, Bl#ffl«-4 4.7^TffiW-ft9T*f fett 
fc«^lrgE@$tt, 77>f hX/>f K4 7 i<0jEsa>&4E 
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[0 0 4 7] COJ:54T7^ h^f-f K4 7 1 fcjSl* 
Xs &^U>X4 6fi!j^-0(D^^?FP4 7 6l:ii, 

6 BEAUTS' KS5 4 9#-fle|£Rttfc*iT*3 
19, 1I^#^S?^^X4 Kffl4 9l-@^ 

£ftTtu ^y.KJB4 9^^v^J;5l-^^SB4 7 6 

#*S54 7 -bT^rR»-»ofc««^«l$fr4 7 

7 (El 4, El 9 JC— SROfiMf Jt4 7 7Srft^LT@^) 
J&SKttfei'U 7^-;^K^^4 1 7, ^^D^y^ 10 
^7-4 2 1, 4 2 2, AWiU^X4 3 1 N y U 
>-X4 3 3.*r«a!>3ibfc»«)f»*s, 5fi»U*5— »<Offt 
»Ji~4 7 7rai^/££*L<5«fc 5KfcoTV>6 0 o*!K 

rjx&afi&ttJM 7 7 tjj?^«p4 7 6 k—mzm&zti 

[0 0 4 8] 13 6. 91 0K*H-£5tc. T7^ 

h^K4 7 1 (O/SffijCfi, **/n*^^4 4 1 R, 4 4 
1 G, 4 4 1 B KfcTJS L^Ham^RSftlJffl P 4 7 1 C 
cn&^MiiflP4 7 1C^P)7>f h^f 
-fK4 7rtMAtS^/V^A (EI2, [U5) X 20 
^?&*P£ft"ClK&>*.*n'4 4 1R, 441 G, 441B 
W^ti6 0 -OgR, T7^ h^f-f K4 7 KDTII: 

9fcV*LEIl 2 iC^k-tX 5 M x fgjfclg 4 7 8{rRJte>H 
fc— »<0SC±/t4 7'8A (^ft-6«:) dS»ft«BlP4 7 

Ell OTU £-Ut4 7 8A^-MlT^LTfc6o' 
CHe>^5i:±>t4 7 8AlCj:!K $fi/^;V4 4 1R, « 
441G, 4 4 lB&ft^&tcft<D#i%}&&L<Dffi*l& 

TJjfrt>±^mjtbtiz> 0 30 

[0 0 4 9] 'Sfelc; aiOI^VT, Kft«BBP47 

S^^U- h 4 4 6 ^ia»dST*fl»-ffiffi LT«$ 
tLfcjgH5lfB4 4 6BdSffi«L-C^9. rtf)®mS|54 4 6 
BdSK*«BlP4 7 1 COSft— «j»^»oTSB«SiX 

tf>, ^^»»»A<D»»ffl«!CO--<f|JW:jSttS«4 4 6 B 
t-^F^ft, T 7 F* K 4 7 1 <DJ&M3o X n ^ 

^^p^5/^^yx^4 5 H<z>Mtma> & s c £ a 40 

<, M^yl/4 4 1R, 441 G, 441Bt^D^ 

^^D>f5'^7 p yx^4 5 ra^rawsfcA-rs <t 5 1- 

ftoTV^ft. -t LT, £<D±5fcffiajaU4 6B0>JHB 
flj (^o^^^p>f!y^/yXA4 5«) ictt, T7 
>f h#>f K4 7 !OjSE^e>S:*>±^o^±a4 7 1 
DdS<ft«LT*59. C^£iiffl54 7 1 D<fc@fflg|54 4 6 

[0 0 5 0] ±7<< K4 7 2 1^11 01 0 

Iw^-f J: 5 fcU «tft/^/W4 4 1 R, 4 41 G, 441 50 
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B*5j:tf* o.^^^a^T 5/^/yXA4 5lw^/SL^c 
»»l:«)*HP4 7 2A«ite)^ T7-f hXf-f K4 
7 l<7>&ttgfS4 7 3fc£<D«J^Bflg4 7 2 A^SttJL 
Tl^5 0 -r^fc>*>. Sft^*/M4 1R, 441G, 4 
4 lB^J:t^^n^^^c2^y^7 P yX^4 5W\ T 
4 4 7Jc@^$nx^^C^trj:0. T9>f 

hxf-r K4 7 i idji^-r bxf-r K4 7 2^t>#jtfeix 

f^lTt), J0tftS54 7 3 ^»LTft#«»4 4 7 Z b 

[0 0 5 1 ] &tz.ft\^ KJPU4 9 ft:o^<f|J4 

7 6 KBm tixfcBlttffi 4 7 311 El 1 1 l^fS^ ^ 

(Vtcft^ mi 3\Z7jk-r£5\c KSR4 9^<b^n* 
ffjfv^ <y#7»}) XA4 5#J^fflLycg^U^X4 
6(£>*g|54 6A©^WU ¥ffi«T'ttBltt««-4 4 
7<D-#CD»ggB4 4 7 A*S&*S*S H Si ^ 

[0 0 5 2] d(OJ:5tt*iaB»«fcJ:ix«, £TFtf>J: 

/V44.1R, 441G, 4 4 1B*5 < t^p^^^D 
>f Xi,4 5^&£3fe^&Jl ®#W4 4 

7fc^LTT7>f K4 7 1 ^tt L*jffi nTtSt-Sl 9 

7|n«!)Ttf feftfcttffiTHjestu flMWB«-4 

*SP4 7 6 JiffitOfcttflU 7 3 tdlfc 5 fatf ^tLTl ^ <D 
T% **«BftSrSS*i-<5»fr^Wt. ^4 7 5^tt 
tK 6 K9>f'<— &7>r h#-f K4 

7(D^g(5{c:^LAix6^il^^v> 0 ^oT, K9>f^— 
1?9>f hXf>T K4 7 ft\Z1&?g£tit-'7 j ^ ;VK^X4 

4 7oji*fl9^e>»*icT»sa 0 -- 

[0 0 5 3] (2)*fc % ft#ffl«-4 4 7dS*fl»fl«J:*>* 
#$PW4 4 7Cr)®5SJ4 4 7A^7^f hXf>T K4 7F*9CO^ 

^-;vKi/>X4 i 7f«ow:it4<;- 

[0 0 5 4] (3)Sl#^tt4 4 7<Offi6$P4 4 7 AdS^-r 
h#-f K4 7AlCCt#$ttftt^M)lC % 4 
1R, 4 4 1G, 4 4 1 B^iScogEg^^— ^^t/Jn$ < 
-C#, 5-f h^f>T K4 7«r£fe3K¥A^y h4(D/Mft 

[0 0 5 5] (4)ft2^UVX4 6fl|0#^*B4.7 6tt. 
— > KSP4 9 ir— #:^c:^$n■rv^-5^DT^ K§f54 
9^r^^^4 7 6T-ffi5S-C#, t^yK»4 9«r! 
WLttfi?uyX4 6<DH»c:J:*«ixii*fcB&jl: 
**o^y Kffl4 9^)»^bJwJ;oT7-r hX/-T K 
4 7, t>V>T«5fe^-5/ h4cO/J^L^Tct !9{£iiT*# 

3o 
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[0 0 5 6] (5)£fcl^ 7^-/VKl/>X4 17, ? 
^^d^^^^7-4 2 1, 4 2 2, AMJ^^X4 3 

K V l/-l/yX4 3 3^CTJ(D)tfaip n pS:«fift§fc 
«)<Oftft^4 7 7t, fif^yX4 6^feBiraL^:ffla^ 

[0 0 5 7] (6)^^K<B4 9 k—ft<D7$*U4 7 6± 
<£>Stftffi4 7 3*1, fi¥UVX4 6 0S^lPlOWWc:flt 

bu d^g?uvX4 6o^«kx-x3&?&Knur 10 

_b^ir (+iC?«*x-XJ:0 1 b»»*lft«>*ltt«IW Rtt 
bjh/rv^flrc, *OJ:5ftBlft«4 7 3fclM«tf*4 
' 4 7SrBt«9#*tfcttl»-e«:, SM+SMsM 4 7<D0b«4 4 
7Ai^y K*B4 9^ilbT^ttlLfcS^uvX4 6 
OS£!§|5 4 6 Afc^f»*fv ^tO»|6SB4 4 7 A<D«4 
*Sft**<«,M^4 4 1R, 441G, 4 
4 lB*5J:t5^ci^^>f ^d-f y^^yX^4 5 
3ftK&fa±£*6C fi^l^yX4 6 

0>«BB4 6 A#^y K»4 9^ib^ttitt^P^^^ 
D>fS'^^yXA4 5lCj:!9j£StXV^fc«), -20 

[0 0 5 8] (7)T?>f K4 7 l^jSB^Kltfe 

nfc»5C«IM P 4' 7 1 C (D— ^SKtt, * P * ^-f ^ D 
y^^yXA4 5tw@^$ttfc@3tffi^I^— h4 4 6 
OffiWSlU 4 6 B*MH*U COm»4 4 6B^8« 
4&i]|HP 4 7 1 COt^Efi^oTgES^tlXV^^ 

ssmau 4 6 B%&mtek i,xiim£i£z>zki>*x 

WSP4 4 6B^I^$ttSJ:5l-*t)> »S^4 4 
1R, 4 4 1G, 441B^o^^^n-f^Xy , 

$fs^H4 1R, 441G, 44 1B<D#i£ 

[0 0 5 9] (8)*fc. Sifc&4 7 8<D:£_h;f 4 7 8 A 

3^^T*?5^±*^*S^^4 4 1 R, 44 1 
G, 441 BWl-flfcHt-JBrt-C*. ft*Pffi«t^7W hXf 
-Y K4 7rtfc8l*tSw4r»*.T**^*^4 4 1 R, 4 40 
4 1G, 4 4 1 B4rJ:Da*»^?&*Pt?tS. 
[0 0 6 0] (9)§<bl-, »#»*t4 7 7&9**tf4 
t nxf -/^^y XA4 S^TM^tTF^-T h#-T K4 
7 i^)jEHBIUciWEbftv^i:d»b, M^4 4 l 
R, 4 4 1G, 4 4 1 BfrRfeffiSHP 4 7 1 Cl£i£<3# 

[0 0 6 1] fc*5, SftlE^ffi^i-PS^^tt 



#J;ttf, fl&ISSIJ&gffiT-W:, BlfflXi/- h 4 4 6 
*l:iiBlLfcfilHa4 6B^Kf}-e>ix, c^®m«fi5 4 4 
6BdsSSIt*EO!9:BS:*fcUTV^s % roi^^Iffl 
ffi4 4 6BHi8SRW6>ttixtfJ:<, «B&"5rtBt?*S. 
■£LT. Z<D£?tmmn4 4 6 B^l^^te. T 

hx/-r K4 j icoi£®ic^:jt'bnfci3jc±^4 7 1 d 

»lteoj:5*ffiffl»4 4 6Bl£J:!K 

J: «9KihX*#^OT% 5im&i5 4 4 6 BSrKJtSC £2 S S 

[0 0 6 2] #*S54 7 6idti. — y K£|54 9^^ 

BtfrtfBMt. s}?^»4 7 6_b^K*tfcix6i^BW:<C<. T 
5>>f hXf-f K4 7 lo±«SBo— «fU^K»t&ix5*if, 

OJ^RfcttfirabtK SfflBHJIfi*«-C^«i#«Ptt-4 4 7 

[0 0 6 3] MIBSafiJBlBTtt, «*^yV4 4 1 R, 
441G, 441B^P^^^n>fy^/!iXA4 
5 fcj&*e>fc*5MMBft*r* MW4 4 7 ±T*rtl 

Xfc*Ltfcfcl\ $£oT, «X.tf, MW4 4 7^D 

x^^o^^/yx^45 <£>Tffifllt-Rtt ^Hfc^ 

^idio^T. ffa^^^4 41R, 4 4 1 G,: 4 4 1 B 

ft&Xfi? y*ZfV XM4 

4 4 7 r^T^^r hXf>T K4 7 1 WTBflfla* 

[0 0 6 4] W1BS6JfeJg»-ett, 3o©ftJ|| 

fi. looOTIi^^^fc/pv?x^^ % 2o 
^«KI^i^fc/ov?x^^., fc8V^'.4oia 

6o ■ ■ • 

[00 6 5] «nBSaii»»-t?tt. ^BSISBi: b 

[0066] $^iw^fc. #}|EilJffi?gffi-efi, ^^y- 

n^^^<75«ijO*Sr^ffc^ **y-v 
[0 0 6 7] 



(9) 



2002-287253 



15 

s left a 1 1 ■» 5 

[041 aME^D^a^^orttt4r»-^*jaHTfc9, 

nasi m^*is~**(Dftn&^m&mx'%>v< . 

<£> 

0T*&£ O 

[0 9] i7-f hjtf-r Kt*5rt-ss(rtE**afli^*#tt 



16 



[011] EBl , 0OXI L -XIjJ6WrflSiaT-&S Q 
[012] 0i i^*Lfcxnlffl#<0iWcHT&&So 
[013] |fflE*¥«* h<0»»&ifc*LT^-*-¥B 

1 /PV^X^^ 

10 4 6 g^U^X 

4 7 f*tfc§7^ h#>f K 
4 9 — s/RW 

.4 17 SUC05t^«F|5iPp"efc5 7* -A* KUVX 

4 2 1, 4 2 2 »J©**ttfiT*>6^ *n>f j,** 

. ■ 7— ; 

•4 3 1 «iJ©^Sp R pt'fc5A«il^yX 
4 3 3 S'i^a5o°pT^5y U-UVX 
4 41, 441 R, 441 G, 441B ft&WV&Uy 

20 4 4 6 m^m^U— V 
4 4 7 Btf+SWt 

4 7 1 C »«JSftCa5iffiOBBP-e*>-6»«C«BBP 
4 7 3 Jfc#§15 
4 7 6 7$*U 



[01] 





(11) #K§2 002-287253 



l®4] 




[012] 




44CB 



(13) JftM 2002-287253 



im 1 0] 




46 




(14) M2 0 0 2-2 8 7 2 5 3 



[El 1 3] 

447 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



L3 BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




